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June 13, 2007

Mr. Chris Roberie _
Administrator, Air Quality Assessment Division

Louisiana Department of Environmental Quality

602 N. Fifth Street |
Baton Rouge, LA 70802

Re: - Updated Best Available Retrofit Te_chhology Analysisv 7
. Sid Richardson Carbon Company, Ltd., Addis Plant
. AI Number 4174 ‘

- Dear Mr. Roberie:

_ Encloséd you will find one copy of an updated Best Available Retrofit Technology‘ (BART)
analysis prepared by ENVIRON for the Sid Richardson Carbon Company, Ltd. (Sid Richardson)
Addis Plant {(AI Number 4174). This document, which replaces one submitted to the Louisiana
Department of Environmental Quality (LDEQ) in Méy 2007, has been updated to incorporate
changes to the visibility impacts analysis as requésted by Ms. Yvette McGehee following her

. review of the BART modeling protocol. The results of the modeling and the findings of the
BART engineering analysis remain unchanged.

We appreciate the.LDEQ’s assistance with and attention to this matter. Please let us know if you
“have any questions or need additional information. I may be contacted by telephone at
713.470.6657 or by email at sramsey @environcorp.com.

. Regards, ,
' : oL V*E,,Q
SRR SRR
% @‘ Q,Q(\S\% S
R ' N e
: Steven H. Rams .E. (Texas), BCEE . _ : ,.:x‘vis"
Principal Consultant : - -w“"'?’
o

cc: . Mr. Long Nguyen, Sid Richardson Carbon Company, w/ Enclosure (2 copies)

www.enviréncorp.com 10333 Richmond Avenue, Suite 910, Houston, Texas 77042 Tel: 713.470.6546 Fax: 713.470.6547
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1. INTRODUCTION AND BACKGROUND INFORMATION

1.1 Background on Regional Haze

In 1999, the EP A promulgated rules to address visibility impairment — often referred to as “regional haze” — at
designated federal Class I areas. These include areas such as national parks and wilderness areas where
visibility is considered to be an important part of the visitor experience.’ There is one Class I area in
Louisiana, Breton National Wildlife Refuge, as well as others in surrounding states. Guidelines providing
direction to the states for implementing the regional haze rules were issued by EPA in July 2005. Affected
states, including Louisiana, are required to develop plans for addressing visibility impairment. This includes
a requirement that certain existing sources be equipped with Best Available Retrofit Technology, or BART.
Louisiana is required to submit a regional haze plan to EPA no later than December 17, 2007.

1.2 Potentially Affected BART Sources

The Louisiana Department of Environmental Quality (LDEQ) has identified potentially BART-affected
sources as those:

e Belonging to one of 26 industry source categories;’
e Having the potential to emit (PTE) 250 tons per year or more of any visibility-impairing pollutant;’ and

¢ Not in operation prior to August 7, 1962, and in existence on August 7, 1977.

Based on results of a CALPUFF model screening analysis performed by the LDEQ), 28 facilities in Louisiana
were identified as potentially BART-eligible. These facilities were sent letters indicating that they should
perform detailed CALPUFF screening or refined modeling to determine if they have the potential to
significantly impact — impacts of 0.5 delta-deciview (del-dv) or greater — one or more Class I areas. The Sid
Richardson Carbon Company Addis Plant is one of these 28 facilities.*

' 40 CFR 51, Subpart P

2 (1) fossil fuel-fired steam electric plants of more than 250 MMBtw/hour heat input; (2) coal-cleaning plants (thermal
dryers); (3) Kraft pulp mills; (4) Portland cement plants; (5) primary zinc smelters; (6) iron and steel mill plants; (7)
primary aluminum ore reduction plants; (8) primary copper smelters; (9) municipal incinerators capable of charging more
than 250 tons of refuse per day; (10) hydrofluoric, sulfuric, and nitric acid plants; (11) petroleum refineries; (12) lime
plants; (13) phosphate rock processing plants; (14) coke oven batteries; (15) sulfur recovery plants; (16) carbon black
plants (furnace process); (17) primary lead smelters; (18) fuel conversion plants; (19) sintering plants; (20) secondary
metal production facilities; (21) chemical process plants; (22) fossil fuel-fired boilers of more than 250 MMBtu/hour heat
input; (23) petroleum storage and transfer facilities with capacity exceeding 300,000 barrels; (24) taconite ore processing
facilities; (25) glass fiber processing plants; and (26) charcoal production facilities.

? Visibility-impairing air pollutant is defined in 30 TAC 116.1500((2) as “Any of the following: nitrogen oxides, sulfur
dioxide, or particulate matter.”

* A deciview (dv) is a measure of visibility impairment. Delta-deciview, or del-dv is a measure of visibility
impairment relative to natural conditions.

BART Analysis 1 ENVIRON
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1.3 Source-Specific BART Modeling Results

The Sid Richardson Carbon Company (Sid Richardson) performed source-specific modeling to determine if
visibility impacts from their Addis, Louisiana, Plant at one or more Class I areas may be significant. The
findings are that the Addis Plant, modeled using actual estimated emission rates, has the potential for
significant impacts at one Class I area: Breton National Wildlife Refuge. As required by rule, Sid Richardson
must perform an analysis to determine what emission controls, if any, constitute BART for the Addis Plant.
This document constitutes Sid Richardson’s BART analysis for the Addis Plant.

Results of the refined mohdeling analysis are included as Attachment A.
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2. OVERVIEW OF PLANT OPERATIONS

2.1 General Information

The Sid Richardson A(idis Plant is a carbon black manufacturing facility (SIC code 2895, NAICS code
325182) located in Addis, West Baton Rouge Parish, Louisiana: The Plant is located east of Louisiana
Highway 1 on Sid Richardson Road about 1 mile south of the town of Addis. Figure 2-1 shows the location
of the plant in relation to the town of Addis, Highway 1, and the Mississippi River. Figure 2-2 shows an
enlarged image of the Addis Plant. Both images were created using Google Earth.

Figure 2-1. Addis Plant Aerial View 1

BART Analysis 3 : ENVIRON
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Figure 2-2. Addis Plant Aerial View 2
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2.2 Process Description

The Sid Richardson Addis Plant operates three carbon black production process trains designated as Unit 1,
Unit 2, and Unit 3. These units produce carbon black by the oil furnace process in four steps: reaction,
primary filtering and flaring, pelletizing, and drying.

A process flow diagram for the Addis Plant is presented as Figure 2-3.

Stepl. Reaction
Each unit operates with four reactors per reactor train.
Unit 1: Reactors A, 1,2 and 3

Unit2: Reactors 4, 5, 6 and 7

"Unit3: Reactors 8,9, 10 and 11

With the exception of Reactors A and 11, all reactors are BART-eligible emission units.

BART Analysis 4 ENVIRON
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Figure 2-3. Addis Plant Process Flow Diagram
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In each reactor, natural gas or fuel oil is combusted with air to produce a hot combustion stream. Carbon
black feedstock oil (CBO), containing approximately 3% sulfur, is injected into the hot combustion stream.
The oil is thermally cracked, forming an aerosol comprised of very fine solid carbon particles and products of
combustion. The carbon and gaseous mixture is called “smoke.” Water is injected at the reactors to cool the
smoke to 1,000-1,500°F and stop the cracking. The smoke is further cooled to 500°F with heat exchangers
and additional quench water.

Step 2. Primary Filtering and Flaring

The smoke from the reaction step enters the primary bag filter (PBF) which separates over 99.9% of the
carbon black from the gaseous products of combustion, or tailgas. A portion of the tailgas is used in the
drying process. The remaining tailgas is flared and vented to atmosphere through flare stacks B-1, B-2, and
B-3.

There was a question of whether the three flares are BART-eligible emission units because they were not built
within the 1962-1977 timeframe. Discussions were held with LDEQ personnel on this issue. LDEQ
personnel presented an opinion that since the flares are control devices for the reactors and the reactors are
BART-eligible, then the flares are also BART-eligible.

Step 3. Pelletizing

The carbon black collected in the PBF is air conveyed to a secondary bag filter (SBF). Over 99.9% of the
conveyed black is recovered in the SBF. The SBF stacks are designated SF-1, SF-2, and SF-3A. The carbon
black collected in the SBF is fed by gravity to pulverizers and then to pelletizers where the black is mixed
with water to form small beads to increase bulk density. The emissions associated with the secondary carbon

‘black conveyance are BART-eligible.

Step 4. Drying

The wet carbon black from the pelletizers is gravity-fed to six, indirect-fired rotary dryers. Dryers 2, 3 and 4
are BART-eligible emission units; whereas Dryers 1, 5 and 6 are not. Tailgas from the primary filtering step
is combusted in incinerator-like burners at the dryers to supply heat to dry the wet carbon black pellets. The
combustion gases from the dryers are vented to the atmosphere via two stacks, D-2.7 and D-5.0. Only D-5.0
is associated with BART-eligible emission units.

Water evaporated in the dryers contains a small amount of entrained carbon black dust which is collected in
the dryer exhaust bag filter (DEBF). Over 99.9% of the entrained carbon black is recovered in the DEBFs.
The DEBF stacks are designated DF-1, DF-2 and DF-3. A portion of the emissions associated with DF-1 is
BART-eligible while all of the emissions associated with DF-2 are BART-eligible. None of the emissions
associated with DF-3 are BART-eligible.

BART Analysis 6 ENVIRON
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3. BART ANALYSIS

3.1 Regulatory Requirements and Guidance

LDEQ regulations specify that each BART-eligible source shall conduct an analysis of emission control
alternatives for all visibility-impairing pollutants. This analysis is to include:

1. Identification of all available, technically-feasible retrofit technologies;
2. Cost analysis for each identified technology;

3. Identification of energy and non-air quality environmental impacts;

4. The degree of visibility improvement in affected Class I areas resulting from the use of the control

technology;
5. The remaining useful life of the source; and

6. Any existing control technologies present at the source.

BART determinations are to be made in accordance with 40 CFR 51, Appendix Y and should address all
visibility-impairing pollutants. This includes primary particulate matter (PM), nitrogen oxides (NOx) and
sulfur dioxide (SO;). Regulations and guidance esfablish no de minimis emission rate below which BART
need not be considered.”

With two exceptions, thé EPA has provided no guidance as to what control technologies, emission limits or
cost effectiveness thresholds are BART. The two exceptions are presumptive emission limits published in the

~ Federal Register (70 FR 39135) for BART-eligible coal-fired electric generating units and reference to

compliance with Maximum Achievable Control Technology (MACT) under the National Emission Standards

- for the Control of Hazardous Air Pollutants (NESHAPs) for Source Categories (40 CFR 63) as potentially

presumptive BART. As presented within 40 CFR 51, Appendix Y, BART is a process that leads to an
outcome determined by the BART source.

3.2 BART-Eligible Emission Units

The BART-eligible emission units at the Addis Plant are as follows:

e Reactors 1, 2,‘3, 4,5,6,7, 8,9, 10 and the associated flares;
¢ Primary and secondary carbon black conveyance for Units 1, 2 and 3;
¢ Dryers 2, 3 and 4; and

e Dried carbon black conveyance for Dryers 2, 3 and 4.

Emissions from these BART-eligible emission units are vented to atmosphere through emission points B-1,
B-2, B-3, SF-1, SF-2, SE-3A, D-5.0, DF-1 and DF-2. Emission point information is presented in Table 3-1.

BART Analysis 7 ENVIRON
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Only emissions associated with BART-eligible emission units are presented. Maximum 24-hour actual
emissions during normal operation are estimated using 2002 annual production data and emission factors.
Production during 2002 was the highest of the period 2001-2003. Since the facility operates continuously
with little daily variability, use of average daily emissions should be a reasonable approximation of maximum

daily emissions.

As shown, SO, is the primary pollutant from BART-eligible emission units at the Addis Plant, constituting
approximately 93% of visibility-impairing pollutant emissions.

Table 3-1. Emission Source Information

| — ¢ | p |

B-1 39,720 1832 112 9,159 278
B-2 44,890 1832 148 11,278 308
B-3 47,532 1832 116 11,297 406
SF-1 13,996 200 0 0 103
SF-2 13,996 200 0 0 114
SF-3A 22,996 200 0 0 150
D-5.0 124,878 800 663 7,234 378
DF-1 12,299 400 0 0 5
DF-2 10.221 400 0 0 9
Total: 1,039 38,968 1,752

3.3 Identification of Potentially Available Control Options

3.3.1 Nitrogen Oxides

Broadly there are two approaches to the control of NOx emissions: modifications to the combustion process

that prevent the formation of NOx and post-combustion controls that remove NOx from the flue gas. Ina

1999 technical bulletin, EPA identifies the following combustion modifications for external combustion
5

sources.

e Less Excess Air (LEA)
e Burmers Out-Of-Service (BOOS)

*U.S. EPA Office of Air Quality Planning and Standards, Technical Bulletin: Nitrogen Oxides (NOx), Why and How
They Are Controlled, EPA 456/F-99-006R, November 1999,

BART Analysis 8 ENVIRON
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In the referenced technical bulletin, EPA identifies the following post-combustion NOx controls.

Over Fire Air (OFA)
Low-NOx Burners (LNB) and Ultra Low-NOx Burners (ULNB)
Flue Gas Recirculation (FGR)
Water or steam injection
Reduced air preheat

Fuel reburning (FR)
Combustion optimization

Air staging

Fuel staging

Pure oxygen combustion
Catalytic combustion
Ultra-low nitrogen fuels

Non-thermal plasma

Selective Non-Catalytic Reduction (SNCR)
Selective Catalytic Reduction (SCR)

Adsorption and absorption (various configurations)

-

A description of these various technologies, extracted from the referenced EPA technical bulletin, is included
as Attachment B.

Two additional technologies potentially available for the control of NOy are as follows.

e Non-Selective Catalytic Reduction (NSCR) that uses a three-way catalyst to convert NOx to nitrogen gas
while converting carbon monoxide to carbon dioxide and unburned hydrocarbons into carbon dioxide and
water. In industrial settings, NSCR has been used almost exclusively to control emissions from stationary
internal combustion engines.

e Wet chemical scrubbers such as Tri-Mer Corporation’s Tri-NOx® multi-chemical wet scrubbing system.

3.3.2 Particulate Matter

In a 1998 guidance document, EPA identifies the following control approaches for stationary sources of

BART Analysis 9 ENVIRON
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-particulate matter.’

¢ Mechanical separators, including cyclones

¢ Electrostatic precipitation (wet and dry)

Fabric filtration (various configurations)

Wet scrubbing (various configurations)

Additional technologies potentially available for the control of particulate matter emissions include High-
Efficiency Particle Air (HEPA) and Ultra-Low Penetration Air (ULPA) filters.

3.3.3  Sulfur Dioxide

In January 2006, Sid Richardson submitted to the LDEQ a permit application that included a detailed Best
Available Control Technology (BACT) analysis for SO,. This analysis, included as Attachment C, provides a
listing of potentially apﬁlicable control technologies. These include the following.

¢ SCOSOx

¢ Adsorption

¢ Turbosonic adsorption

e FLEXSORB

o Regenerative gas desulfurization
e H,S removal

¢ Limestone or caustic scrubbing

o  Wet gas scrubbers

e E-LIDS
o Claus
e SNOX

e  Sulferox

e Flue gas deacidification

8 EPA Air Quality Strategies and Standards Division, Stationary Source Control Techniques Document for Fine
Particulate Matter, EPA-452/R-97-001 October 1998.

BART Analysis 10 ENVIRON
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3.4 Evaluation of Potentially Available Control Options

3.4.1

Nitrogen Oxides

3.4.1.1 Reactors
As discussed in Section 2.2, carbon black is manufactured by the injection of feedstock oil into the

hot combustion gases. This is a direct contact process that has been optimized for the production of
carbon black meeting very specific product quality specifications. Since the reaction occurs in an
oxygen-starved environment that is not conducive to the production of NOy, in a sense, the reactors
are already configured as “low-NOx” combustion units. The process is not amenable, however, to
combustion modifications that would affect the reaction process and, ultimately, the yield and
quality of the carbon black produced. To the best of our knowledge, none of the identified
potentially available combustion modification options have ever been employed in a carbon black
reactor. For these reasons, implementing combustion modifications for the purpose of preventing
the formation of NOyx in the reactors is not considered to be technically feasible.

With respect to SNCR, since the manufacture of carbon black is a direct contact process, injection -

of the SNCR reagent (urea or ammonia) could affect the yield and quality of the carbon black
produced. Additionally, it is likely that the reagent would adsorb to the carbon black and have
little or no impact on NOx emissions. To the best of our knowledge, SNCR has never been used to
control emissions from a carbon black reactor. For these reasons, SNCR is not considered to be a

technically feasible option for the control of NOx emissions from the reactors.

To control NOyx emissions from the reactors, SCR units would have to be installed downstream of
the PBF serving each unit. In discussions with a sales representative for Haldor Topsoe, a
manufacturer of SCR systems, concern was expressed about use of SCR in a carbon black
application due to the particulate loading — even after passing through a high efficiency fabric
filtration system — and the combustible nature of the particulate. It is reasonable to assume that
some of the particulate passing through the bag filters would collect on the SCR catalyst and could
ignite, destroying the SCR unit and creating a safety and environmental hazard. To the best of our
knowledge, SCR has never been used to control emissions from a carbon black reactor. For these
reasons, SCR is not a considered to be a technically feasible option for the control of NOx
emissions from the reactors. NSCR also employs a catalyst and is not considered to be a
technically feasible option for the same reasons stated for SCR applications.

As noted, EPA identifies various adsorption and absorption processes as available to control NOx
emissions. These include injection of dry sorbents to produce ammonium nitrate and injection of
carbon to adsorb and remove NOx. Since the combustion gases are already in direct contact with
the carbon black produced in the reactors, Sid Richardson is, in practice, already employing carbon

adsorption to reduce NOx emissions. The impact on NOx emissions, however, is not known.

The remaining potentially available NOx control option is the use of wet chemical scrubbers such
as Tri-Mer Corporation’s Tri-NOx® multi-chemical wet scrubbing system. It is our understanding

BART Analysis 11 ENVIRON
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that there are a limited number of industrial applications in actual operation and that there are no
wet chemical scrubbers in use at carbon black manufacturing facilities. Therefore, we are of the
opinion that this is not a demonstrated technology for the control of NOx emissions from the
reactors.

Based on review of EPA’s RACT/BACT/LAER (RBLC) Clearinghouse and knowledge of current
emission control practices in the carbon black manufacturing industry, we are of the opinion that
the Sid Richardson Addis Plant reactors meet current Best Available Control Technology (BACT)
for NOx.

3.4.1.2 Flares

There are no options currently available for the direct control or elimination of NOx emissions
resulting from the combustion of flare pilot gas. Current BACT is to use pipeline-quality natural
gas with low or no fuel nitrogen for the pilot and employ good combustion practices in the
operation of the flare. Sid Richardson’s flares meet current BACT.

34.1.3 Dryers
The rotary dryers were designed by Sid Richardson engineers and built to specification in order to

provide a very precise temperature profile for drying the carbon black product. The dryers are
fired on high moisture (approximately 40%), low heat content (approximately 70 Btu/ft’) tailgas
that is not amenable to application of traditional combustion modifications. Based upon
discussions with Sid Richardson engineers, retrofitting these dryers to employ one or more
combustion modification techniques is not feasible. To the best of our knowledge, none of the
identified potentially available combustion modification options have ever been employed in a
carbon black dryer. For these reasons, combustion modifications are not considered to be
technically feasible for the control of NOx emissions from the dryers.

As with the reactors, there is concern that the carbon black in the flue gas exiting the dryers would

adsorb the reagent, rendering an SNCR application ineffective. Additionally, to the best of our

knowledge, SNCR has never been used to control NOx emissions from a carbon black dryer. For
these reasons, SNCR is not considered to be a technically feasible option for the control of NOx
emissions from the dryers.

For application of SCR or NSCR to the dryers, there is the same concern about catalyst bed fires
identified for the reactors. Additionally, to the best of our knowledge, neither SCR nor NSCR have
ever been used to control emissions from a carbon black dryer. For these reasons, SCR and NSCR
are not considered to be technically feasible options for the control of NOx emissions from the
dryers.

We are not aware that adsorption and/or absorption processes have ever been used to control NOx
emissions from rotary dryers at carbon black plants. However, as with the reactors (albeit at a
much lower concentration), carbon black is present in the flue gas exiting the dryers. Impacts on

BART Analysis 12 ENVIRON
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NOx emissions, however, are unknown.

As discussed for the reactors, there are a limited number of wet chemical scrubbers in actual
operation and there are none in use at carbon black manufacturing facilities. Therefore, we are of
the opinion that this is not a demonstrated technology for the control of NOx emissions from the
dryers.

Based on review of EPA’s RBLC Clearinghouse and knowledge of current emission control
practices in the carbon black manufacturing industry, we are of the opinion that the Sid Richardson
Addis Plant dryers meet current Best Available Control Technology (BACT) for NOxy.

3.4.2  Particulate Matter

Sid Richardson currently employs fabric filters throughout the carbon black manufacturing process to capture
product and control particulate matter emissions. These filters operate at vendor-guaranteed performance
levels of 99.923% capture efficiency. Of the potentially available control options identified in Section 3.3.2,
only HEPA/ULPA filters and certain wet scrubbing technologies potentially offer higher control efficiencies
and may have theoretical application as secondary flue gas treatment.

EPA’s Air Pollution Control Technology Fact Sheet for HEPA/ULPA filters (EPA-452/F-03-023) identifies
current use as limited to specialized applications involving chemical, biological and radioactive particulate
matter in low flow situations (less than 2,000 ft*/min). Clearly this is not the situation for any of the vent
streams at a carbon black plant and, to the best of our knowledge, these filters have never been used in a
carbon black manufacturing application. HEPA/ULPA filters are not demonstrated technologies and are not
considered to be technically feasible for the control of PM from the reactors or dryers.

A wet vscrubbing technique that claims to be highly efficient in the removal of fine particulates — equal to or
better than fabric filtration — is the Cloud Chamber Scrubber® licensed to and sold by Tri-Mer Corporation.
To the best of our knowledge, there are a limited number of industrial applications in actual operation and
there are no Cloud Chamber Scrubbers® in use at carbon black manufacturing facilities. Therefore, we are of
the opinion that this is not a demonstrated technology for the control of PM emissions from the reactors or

dryers.

Based on review of EPA’s RBLC Clearinghouse and knowledge of current emission control practices in the
carbon black manufacturing industry, it is our opinion that the Sid Richardson Addis Plant meets current
BACT for the control of PM.

3.4.3  Sulfur Oxides

The January 2006 BACT evaluation included as Attachment C, while prepared for the entire Addis Plant, is
relevant to the discussion of potential retrofit of BART-eligible emission units. As presented within the
BACT evaluation, three potential control approaches are considered technically feasible and evaluated for
cost effectiveness. The three technologies considered are caustic scrubbing, wet limestone scrubbing, and

BART Analysis 13 ENVIRON
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Haldor Topsoe’s SNOX process. The BACT evaluation contains a detailed cost evaluation for each of these
technologies. The conclusion of the BACT analysis is that limiting the sulfur content of the feedstock oil is
the only technically and economically feasible option. That limitation is already reflected in the Addis Plant
emission limits.

The 2006 BACT analysis recognizes that add-on SO, controls have never been considered BACT for carbon
black plants and, to the best of our knowledge, no carbon black plant in the United States has ever installed
add-on SO, controls. Since no add-on SO, controls have ever been applied to carbon black manufacturing,
they are considered to be undemonstrated for the control of emissions from the reactors and/or dryers.

For the flares, SO, emissions are limited by using pipeline-quality natural gas with low sulfur content for the
pilot.

Based on review of EPA’s RBLC Clearinghouse and knowledge of current emission control practices in the
carbon black manufacturing industry, it is our conclusion that the Sid Richardson Addis Plant meets current
BACT for the control of SO,.

3.5 BART Determination

As noted in the discussions of potentially applicable control options, Sid Richardson concludes that the
current control regime consisting of:

e  Fabric filtration for the control of particulate matter emissions,
e  Good combustion control to limit the formation of nitrogen oxides in the dryers, and

e Limiting sulfur in the feedstock oil to limit the formation and emission of sulfur dioxide
constitutes BACT for carbon black manufacturing facilities. In the opinion of Sid Richardson, the existing

control regime also constitutes BART. Table 3-2 presents a summary of the BART determination and
emissions both before and after implementation of the BART control strategy.

3.6 Change in Emissions of Visibility-Impairing Pollutants

There will be no change in emissions as a result of BART control implementation.

3.7 Change in Visibility Impacts

An evaluation of potential visibility impacts using pre-BART emission rates was performed using CALPUFF
in a refined analysis. The analysis is presented in Attachment A. Since Sid Richardson has determined that
the existing control approach at the Addis Plant constitutes BART, no emission reductions will result and no

improvement in visibility will be realized.
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ATTACHMENT A

Refined Visibility Impacts Analysis Performed Using CALPUFF
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1. INTRODUCTION

1.1 Purpose

The Sid Richardson Carbon Company (Sid Richardson) retained ENVIRON International Corporation
(ENVIRON) to perform a source-specific Best Available Retrofit Technology (BART) modeling analysis
using the CALPUFF model for the Sid Richardson Addis, Louisiana, Plant. The modeling is performed in
response to a request from the Louisiana Department of Environmental Quality (LDEQ) dated March 1, 2007.
The source-specific BART refined modeling analysis presented within this report follows the modeling
protocol submitted by ENVIRON on behalf of Sid Richardson to the LDEQ on April 24, 2007. Ms. Yvette
McGehee of the LDEQ provided verbal approval of the protocol during a telephone conservation with Mr.
Chris Colville of ENVIRON on Monday, May 6, 2007. The modeling protocol followed LDEQ and Central
States Regional Air Planning Association (CENRAP) guidance.'? The approved modeling protocol is
included as Attachment A.1 to this report.

1.2 Background information

In 1999, the EP A promulgated rules to address visibility impairment — often referred to as “regional haze” — at
designated federal Class I areas. These include areas such as national parks and wilderness areas where
visibility is considered to be an important part of the visitor experience.” There is one Class I area in
Louisiana, Breton National Wildlife Refuge, as well as others in surrounding states. Guidelines providing
direction to the states for implementing the regional haze rules were issued by EPA in July 2005. Affected
states, including Louisiana, are required to develop plans for addressing visibility impairment. This includes
a requirement that certain existing sources be equipped with Best Available Retrofit Technology, or BART.
Louisiana is required to submit a regional haze plan to EPA no later than December 17, 2007.

1.3 Potentially Affected Sources

The LDEQ has identified potentially BART-affected sources as those:

¢ Belonging to one of 26 industry source categories;"

! Louisiana Department of Environmental Quality (LDEQ). 2007. Best Available Retrofit Technology Modeling Protocol

to Determine Sources Subject to BART in the State of Louisiana.

2 Alpine Geophysics, LLC.2005. CENRAP BART Modeling Guidelines.
340 CFR 51, Subpart P

% (1) fossil fuel-fired steam electric plants of more than 250 MMBtu/hour heat input; (2) coal-cleaning plants (thermal
dryers); (3) Kraft pulp mills; (4) Portland cement plants; (5) primary zinc smelters; (6) iron and steel mill plants; (7)
primary aluminum ore reduction plants; (8) primary copper smelters; (9) municipal incinerators capable of charging more
than 250 tons of refuse per day; (10) hydrofluoric, sulfuric, and nitric acid plants; (11) petroleum refineries; (12) lime
plants; (13) phosphate rock processing plants; (14) coke oven batteries; (15) sulfur recovery plants; (16) carbon black
plants (furnace process); (17) primary lead smelters; (18) fuel conversion plants; (19) sintering plants; (20) secondary
metal production facilities; (21) chemical process plants; (22) fossil fuel-fired boilers of more than 250 MMBtu/hour heat
input; (23) petroleum storage and transfer facilities with capacity exceeding 300,000 barrels; (24) taconite ore processing
facilities; (25) glass fiber processing plants; and (26) charcoal production facilities.

BART Modeling -1- ENVIRON
Sid Richardson Carbon Company Addis Plant
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e Having the potential to emit (PTE) 250 tons per year or more of any visibility-impairing pollutant; and

e Not in operation prior to August 7, 1962, and in existence on August 7, 1977.

Based on results of a CALPUFF model screening analysis performed by the LDEQ, 28 facilities in Louisiana
were identified as potentially BART-eligible. These facilities were sent letters indicating that they should
perform detailed CALPUFF screening or refined modeling to determine if they have the potential to
significantly impact — impacts of 0.5 deciview (dv) or greater — one or more Class 1 areas.> The Sid
Richardson Addis Plant is one of these 28 facilities.

5 A deciview (dv) is a measure of visibility impairment.
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2. CALPUFF MODELING APPROACH

2.1 Overview

One of the air quality modeling approaches in EPA’s BART guidance is an individual source attribution
approach. Specifically, this entails modeling source-specific BART-eligible units and comparing modeled
impacts to the deciview threshold. The modeling approach discussed here is specifically designed for
conducting a source-specific BART refined modeling analysis.

2.2 Class I Areas to Assess

Figure 2-1 shows the location of the CENRAP South Domain (yellow box), Class I areas (red circles) and the
Addis Plant (green triangle). Lambert Conformal Projection (LCP) coordinates are shown.

Figure 2-1. CENRAP South Domain
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The Sid Richardson Addis Plant is located approximately 234 km from Breton National Wildlife Refuge
(BRET1), the closest Class I Area. There are no other Class I Areas located within 300 km of the Addis
Facility. The next closest Class I Area is the Caney Creek Wilderness Area in Arkansas (CACRI1), which is
located approximately 518 km from the Addis Plant. As agreed to by the LDEQ, the refined modeling
analysis performed for the Sid Richardson Addis Plant is limited to Breton and Caney Creek.

BART Modeling : -3- ENVIRON
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2.3 Air Quality Model and Inputs

2.3.1  Modeling Domains

The CALPUFF refined modeling analysis is conducted on a portion of the CENRAP south domain, using 6
km grid spacing. The domain extends at least 50 km to the east and south of the Breton National Wildlife
Refuge and at least 50 km to the north and west of the Caney Creek Wilderness Area. The domain extents are
as follows (Lambert Conformal Projection Coordinates):

o SW Corner (1,1): 180.0 km, -1188.0 km
e NX,NY: 108, 120
¢ DX,DY: 6km, 6 km

Figure 2-2 shows the location of the CALPUFF refined modeling domain (yellow box), Class I areas (red
circles) and the Addis Plant (green triangle). LCP coordinates are shown.

Figure 2-2. CALPUFF Modeling Domain
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2.3.2  CALPUFF System Implementation

There are three main components to the CALPUFF model:

e Meteorological Data Modeling (CALMET);
¢ Dispersion Modeling (CALPUFF); and
e Post-processing (POSTUTIL / CALPOST).

Versions of the modeling components that are used in the source-specific subj ect-to-BART refined modeling
analysis for the Sid Richardson Addis Plant are presented in Table 2-1. Note that the following processors are
not used in this analysis because the Sid Richardson Addis Plant analysis utilized the existing CENRAP-
developed geophysical data file: TERREL, CTGCOMP, CTGPROC, and MAKEGEO. CALMMS data is
provided by CENRAP.

Table 2-1. CALPUFF Modeling Components

[ o
TERREL 3.311 030709
CTGCOMP 2.42 030709
CTGPROC 242 030709
MAKEGEO 2.22 030709
CALMMS5 2.4 050413
CALMET 5.53a 040716
CALPUFF 5.711a 040716
POSTUTIL 1.3 030402
CALPOST 5.51 030709

2.3.3  Meteorological Data Modeling (CALMET)

LDEQ guidance recommends using the 2001-2003 CENRAP-developed CALMET dataset in source-specific
subject-to-BART screening analyses. Because observational data is not used in the CALMET outputs
developed by CENRAP, the prognostic meteorological dataset from MMS is not supplemented with surface
or upper air observations during the CALMET processing. However, in their review of the draft CENRAP
guidelines, both the EPA and Federal Land Managers (FLMs) commented that observations should be used in
refined CALPUFF modeling. Since a refined modeling analysis is conducted for the Sid Richardson Addis
Plant, observational data is incorporated during CALMET processing. A listing of CALMET control file
inputs used in this analysis is presented in Attachment A.2. v

The CALMMS dataset was obtained from CENRAP for use in creating the CALMET outputs. The CALMET
outputs consist of 10 vertical layers (11 layer interfaces). The top interface in the CALMET simulation is
4,000 meters. Forthe Sid Richardson Addis Plant analysis, surface, precipitation, and upper air observational

BART Modeling -5- ENVIRON
Sid Richardson Carbon Company Addis Plant

837




.-.‘___-]

data are incorporated during CALMET processing. Meteorological stations are selected from within the
CENRAP south domain. A listing of the surface and precipitation stations is presented in Attachment A.3.
Table 2-2 presents the Upper Air Stations to be used in CALMET processing. At a minimum, the upper air
data file from each station contains data from mandatory sounding levels.

Table 2-2. Upper Air Stations

o
Albuquerque, New Mexico ABQ 35.05N 106.62 W
Amarillo, Texas AMA 3523 N 101.70 W
Brownsville, Texas BRO - 2590 N 9743 W
Corpus Christi, Texas CRP 27.7TN 97.50 W
Del Rio, Texas DRT 29.37N 100.92 W
Dodge City, Kansas DDC 371.TTN 99.97 W
Fort Worth, Texas FWD 32.80N 97.30 W
Jackson, Mississippi (Thompson Field) JAN 32.32N 90.07 W
Lake Charles, Louisiana LCH 30.12N 9322 W
Midland, Texas MAF 3193N 102.20 W
Norman, Oklahoma OUN 3523 N 9747 W
North Little Rock, Arkansas LZK 3483 N 92.27TW
Santa Teresa, New Mexico EPZ 3190 N 106.70 W
Shreveport, Louisiana SHV 3245N 93.83 W
Slideli, Louisiana SIL 30.33N 89.82 W
Springfield, Missouri (Regional Airport) SGF 37.23 N 93.40 W

- Surface observations from the seven Western Gulf of Mexico National Oceanic and Atmospheric

Administration’s National Data Buoy Center (NDBC) Buoys are used in CALMET processing. These buoys
are listed in Table 2-3.

Table 2-3. NDBC Buoys

§Buoy)Number Latitudel(deg) | Blongitude](deg).
42001 2590 N 89.67 W
42002 25.17N 9442 W
42007 30.09N 88.77T W
42019 2791 N 9536 W
42020 26.96 N 96.70 W
42035 2022 N 9440 W
42040 29.18 N 88.21'W
BART Modeling -6- ENVIRON
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For the Sid Richardson Addis Plant refined BART analysis, CALPUFF was run with three annual simulations
spanning the years 2001 through 2003.

2.3.4  Source Parameters

Source parameters required for modeling BART-eligible units are height of the stack opening from ground,
inside stack diameter, exit gas flow rate, exit gas temperature, base elevation above sea level, and source
location coordinates. Source parameters used in modeling the Sid Richardson Addis Plant are presented in
Table 2-4.

Table 2-4. Source Parameters Used in CALPUFF Modeling Analysis

Emission l |Base
ol IRy T BRI [Ecvationtn)] |

B-1 551.8205 | -1055.7946 325 5.5
B-2 551.8105 | -1055.8021 325 5.5
B-3 551.7696 | -1055.8283 325 5.5
D-5.0 551.7880 | -1055.7941 60.4 5.5
SF-1 551.7911 | -1055.7960 |  27.3 5.5
SF-2 551.7747 | -1055.8099 27.3 5.5
SF-3 551.7377 | -1055.8349 26.2 5.5
DF-1 551.7637 | -1055.8114 36.6 5.5
DF-2 551.7436 | -1055.8114 36.6 5.5

2.3.5  Emission Rates

LDEQ and CENRAP guidance identifies the following priority approach for determining maximum 24-hour
actual emission rates to be used in a BART visibility impairment modeling analysis:

1. Continuous emission monitoring (CEM) data;

2. Facility emissions tests;

3. Emission factors;

4. Permit limits; or lastly,

S. Potential to emit.

Only emissions from BART-eligible emission units are included in the evaluation. Sid Richardson provided
maximum 24-hour actual emission rate data to ENVIRON for use in the visibility modeling analysis.
Maximum 24-hour actual emissions during normal operation are estimated using 2002 annual production data
and emission factors. Production during 2002 was the highest of the period 2001-2003. Since the facility

operates continuously with little daily variability, use of average daily emissions should be a reasonable

approximation of maximum daily emissions.

BART Modeling -7- ENVIRON
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Species included in the modeling analysis are listed in Table 2-5. For purposes of modeling the Addis Plant,

it is conservatively assumed that all particulate matter is PM-fine(PM, 5). Source Classification Codes (SCC)

and output from the Sparse Matrix Operator Kernel Emissions (SMOKE) program are used to further refine

the estimate of PM species into sulfate (SOy), nitrate (NO;), elemental carbon (EC), organic carbon (OC) and

unspeciated fine particulates (PMF). CALPUFF computes concentrations of HNQs. It is not emitted directly.

Table 2-5. Species Included in BART Refined Modeling Analysis

Species Modeled Directly Emitted | Dry Deposited
SO, Yes Yes Computed-gas
SO, Yes Yes Computed-particle
NOx Yes Yes Computed-gas
HNO; Yes No Computed-gas
NO; Yes Yes Computed-particle
EC Yes Yes Computed-particle
OC (S0A) Yes Yes Computed-particle
PM-fine (PM;s) Yes Yes Computed-particle
PM-coarse (PMyg.25) Yes Yes Computed-particle

Sid Richardson Addis Plant modeled emission rates are presented in Table 2-6.

Table 2-6. Emission Rates Used in CALPUFF Modeling Analysis

. Emission lihiission Rate (g/s)"

Point | sO, so, | Noy | ENO, | No, EC oc | pmMc | PwmF
B-1 48.08 0.0000 0.59 0.0000 0.0000 0.0000 1.4526 0.0000 0.0058
B-2 59.19 0.0000 0.78 0.0000 0.0000 0.0000 1.6106 0.0000 0.0065
B-3 59.30 0.0000 0.61 0.0000 0.0000 0.0000 2.1211 0.0000 0.0085
D-5.0 37.97 0.0000 3.48 0.0000 0.0000 0.0000 1.9772 0.0000 0.0079
SF-1 0.00 0.0000 0.00 0.0000 0.0000 0.06000 0.7173 0.0000 0.0029
SF-2 0.00 0.0000 0.00 0.0000 0.0000 0.0000 0.5965 0.0000 0.0024
SF-3 0.00 0.0000 0.00 0.0000 0.0000 0.0000 1.0475 0.0000 0.0042
DF-1 0.00 0.0000 0.00 0.0000 0.0000 0.0000 0.0287 0.0000 0.0001
DF-2 0.00 0.0000 0.00 0.0000 0.0000 0.0000 0.0477 0.0000 0.0002
'SO, = gaseous sulfur dioxide SO, = particulate sulfate NOx = gaseous nitrogen oxides
HNO; = gaseous nitric acid NO; = particulate nitrate EC = particulate elemental carbon
OC = particulate organic carbon PMC = coarse particulate matter PMF = fine particulate matter

BART Modeling -8- ENVIRON
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Particle size parameters are entered in the CALPUFF input file for dry and wet deposition of particles. For
the Addis Plant modeling analysis, default values for “aerosol” species (e.g., SOq, NO3, and PM; 5) 0f 0.48 um

geometric mass mean diameter and 2.0 pm geometric standard deviation are used.

2.3.6  Dispersion Model (CALPUFF)

CALMET output is used as input to the CALPUFF model. CALMET simulates the effects of meteorological
conditions on the transport and dispersion of pollutants from an individual source. In general, the default
options are used in the CALPUFF analysis. An exception is the use of puff-splitting in the analysis conducted
for the Sid Richardson Addis Plant. A listing of CALPUFF control file inputs is presented in Attachment A.4.

2.3.6.1 Building Downwash

CENRAP guidance recognizes that downwash is important only at short distances (within 20 km)
and recommends use of building downwash algorithms for consistency purposes only if the data
are available. For the Sid Richardson Addis Plant, downwash data is not readily available and,
given the distance to the nearest Class I area (234 km), there is no technical reason to include the
effects of building downwash. Therefore, building downwash affects are not included in this
analysis. '

2.3.6.2 Ozone and ammonia concentrations

Ozone (O;) and ammonia (NH;) may be input to CALPUFF as either hourly or monthly
background values. Background hourly O; concentrations are derived from regional model
simulations obtained from LDEQ. NH; concentrations are assumed to be temporally and spatially
invariant and are fixed at 3 ppb across the entire domain for all months.

2.3.6.3 Receptors

Receptors are locations where model results are calculated and provided in the CALPUFF output
files. Receptor locations are derived from the National Park Service (NPS) Class I area receptor
database.’ The receptors are kept at the one (1) km spacing provided by the NPS.

2.3.6.4 Model Output

CALPUFF modeling results are displayed in units of micrograms per cub meter (ug/m?).
CALPUFF output files are post-processed using CALPOST to determine visibility impacts in
deciviews.

2.3.7  Post-Processing (CALPOST)

Hourly concentration outputs from CALPUFF are processed using POSTUTIL and CALPOST to determine
impacts on visibility. POSTUTIL takes the concentration file output from CALPUFF and recalculates the

¢ hitp://www2.nature.nps.gov/air/maps/receptors/index.cfm.

BART Modeling -9- ENVIRON
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nitric acid and nitrate partition based on total available sulfate and ammonia. CALPOST uses the
concentration file processed through POSTUTIL, alorig with relative humidity data, to perform visibility
calculations. POSTUTIL and CALPOST control file inputs are listed in Attachments A.5 and A.6,

respectively.

Light extinction must be determined in order to calculate visibility. CALPOST has seven methods for
computing light extinction. The Addis Plant analysis uses Method 6, which computes extinction from
speciated particulate matter with monthly Class I area-specific relative humidity adjustment factors. Relative
humidity correction factors [{RH)s] are applied to sulfate and nitrate concentration outputs from CALPUFF.
Relative humidity correction factors are obtained from EPA’s “Guidance for Estimating Natural Visibility
Conditions under the Regional Haze Rule.”” The PM, s concentrations are considered part of the dry light
extinction equation and do not have a humidity adjustment factor. The light extinction equation is the sum of
the wet sulfate and nitrate and dry components (PM;;s plus Rayleigh scattering) which is 10 inverse
megameters (Mm™).

Perceived visibility in deciviews is derived from the light extinction coefficient. The visibility change related
to background is calculated using the modeled and established natural visibility conditions. For the Sid
Richardson Addis Plant evaluation, daily visibility is expressed as a change in deciviews compared to natural
visibility conditions. Natural visibility conditions are based on the annual average natural levels of aerosol
components at each Class 1 area taken from the EPA’s “Guidance for Estimating Natural Visibility Conditions
Under the Regional Haze Rule.”®

To determine whether or not a source may significantly contribute to visibility impairment at a Class I area, in
a refined CALPUFF analysis, the 98™ percentile (8" highest value in any year) is compared to a threshold
value of 0.5 dv. If the 8" highest impacts for each of the three modeled years are less than 0.5 dv, the source
is considered to have an insignificant impact on visibility in the Class I area and is exempt from the
requirement to perform a BART analysis or install BART controls.

2.3.8 Model Code Recompilation

To ensure compatibility with the CENRAP-developed files, CALMET, CALPUFF, POSTUTIL and
CALPOST model codes were recompiled using the Lahey-Fujitsu FORTRAN Express v7.1 compiler after
making changes to the respective parameter files as follows (new parameter value provided).
e CALMET (modified params.met)

- MXNX =306

- MXNY =246

7U.S. EPA (September 2003). Regional Haze: Estimating Natural Visibility Conditions Under the Regional Haze
Rule. EPA-454/B-03-005.

¥ Ibid.
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o  CALPUFF (modified params.puf):

e  POSTUTIL (modified params.utl):

MXSS =375
MXPS =375
MXNXP =228
NXNYP =236

MXNX = 306
MXNXG = 306
MXSS =375
MXPUFF = 100500

MXGX =306
MXGY =246
MXSS =375
MXPS =375

o CALPOST (modified params.pst):

MXGX = 306
MXGY = 246
MXSS = 375

Updated executables for each program were created using the Lahey-Fujitsu FORTRAN Express v7.1

compiler following changes to the parameter files. These updated executables were used in this CALPUFF

analysis. The updated parameter files are presented in the electronic archive submitted with this modeling

analysis.

BART Modeling
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3. CALPUFF MODELING RESULTS

Table 3-1 presents the results of the refined CALPUFF analysis for the Sid Richardson Addis Plant. These
results are presented graphically in Figures 3-1 and 3-2. As shown, the 8" highest value for 2002 is greater
than 0.5 dv at Breton. Therefore, it is determined that emissions from the Addis Plant may significantly
contribute to visibility impairment at the Breton National Wildlife Refuge. Consequently, Sid Richardson
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must prepare a BART analysis for the Addis Plant.

Table 3-1. CALPUFF Modeling Results

- Class I Area and Year of Meteorological Data
" Day Breton NWR, LA Caney Creek Wilderness, AR
2001 2002 | 2003 2001 2002 2003
1* Highest 1.390 1.198 0.756 0.234 0.280 0.308
2" Highest 0.976 1.160 0.551 0.203 0.246 0.214
1 3 Highest 0.801 0.797 0.428 0.198 0.209 0.207
4™ Highest 0.786 0.740 0.416 0.168 0.163 0.205
5™ Highest 0.782 0.728 -0.401 0.160 0.151 0.153
6™ Highest 0.518 0.676 0373 | 0.160 0.139 0.151
7" Highest 0.483 0.656 0.341 0.154 0.138 0.150
8" Highest (98™ Percentile) 0.418 0.619 0.328 0.147 0.131 0.146
Figure 3-1. CALPUFF Modeling Results, Breton National Wildlife Refuge
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Figure 3-2. CALPUFF Modeling Results, Caney Creek Wilderness Area
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An archive of modeling files is included as Attachment A.7. Within the attachment are disks with electronic
“copies of model input and output files used and created in the modeling analysis. Also included is a table

explaining the file naming convention.
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ATTACHMENT A.

Approved Modeling Protocol
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| DEPARTMENT OF ENVIRONMENTAL QUALITY

KATHLEEN BABINEAUX BLANCO
GOVERNCR

DEQ | MIKE D. McDANIEL, Ph.D.
LOUISIANA | SECRETARY

June 4, 2007

Mr. Long Nguyen

Environmental Engineer

Sid Richardson Carbon and Energy
201 Main Street, Suite 3000

Fort Worth, Texas 76102-3131

RE: Protocol for BART refined modeling analysis, Sid Richardson Carbon and Energy, Addis
Facility, Addis, West Baton Rouge Parish, Louisiana.

Dear Mr. Nguyen:

The Office of Environmental Assessment, Air Quality Assessment Division, Engineering Group
I has no objection to the methodology proposed in the April 24, 2007 modeling protocol
submitted by Mr. Christopher Colville for the subject facility. Any deviation from this protocol
requires the submittal of an amended protocol and subsequent approval by this Office. LDEQ is
requesting that all modeling results and engineering analyses are submitted in writing to the
LDEQ by June 15, 2007 and that Buoy data be the observational data used when modeling for
Breton.

Please be advised that this approval will expire two months from the date of this letter. As such,
a new modeling protocol may be required in the event modeling is not completed within this
time frame.

If further questions arise, please contact Yvette McGehee at (225) 219-3537.

Sincerely,

Yvette McGehee
Environmental Chemical Specialist

ym

ENVIRONMENTAL ASSESSMENT

: PO BOX 4314, BATON ROUGE, LA 70821-4314
P:225-219-3236 F:225-219-3239
WWW.DEQ.LOUISIANA.GOV
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BEST AVAILABLE RETROFIT TECHNOLOGY MODELING PROTOCOL
SOURCE-SPECIFIC BART REFINED MODELING ANALYSIS
SID RICHARDSON ADDIS FACILITY

Sid Richardson Carbon Company (Sid Richardson) will be performing a source-specific BART
modeling analysis using CALPUFF for the Addis Facility in accordance with the Louisiana
Department of Environmental Quality (LDEQ) March 1, 2007 request. The proposed modeling
protocol to be used in this source-specific BART refined modeling analysis is contained in this
document. The proposed modeling protocol is based on the LDEQ Best Available Retrofit
Technology (BART) Modeling Protocol to Determine Sources Subject to BART in the State of
Louisiana and Central States Regional Air Planning Association (CENRAP) guidance.'

1. Introduction

In 1999, the EPA promulgated rules to address visibility impairment — often referred to as
“regional haze” — at designated federal Class 1 areas. These include areas such as national parks
and wilderness areas where visibility is considered to be an important part of the visitor
experience.” There is one Class I area in Louisiana — Breton Wilderness Area — as well as a
number in surrounding states in close proximity to Louisiana. Guidelines providing direction to
the states for implementing the regional haze rules were issued by EPA in July 2005. Affected
states, including Louisiana, are required to develop plans for addressing visibility impairment.
This includes a requirement that certain existing sources be equipped with Best Available
Retrofit Technology, or BART. Louisiana is required to submit a regional haze plan to EPA no
later than December 17, 2007.

"Louisiana Department of Environmental Quality (LDEQ). 2007. Best Available Retrofit Technology Modeling
Protocol to Determine Sources Subject to BART in the State of Louisiana.
? Alpine Geophysics, LLC. 2005. CENRAP BART Modeling Guidelines.

3 U.S. Environmental Protection Agency (USEPA). 2005. Regional Haze Regulations and Guidelines for Best Available Retrofit
Technology (BART) Determinations; Final Rule. Fed. Reg. 40 (July 6):39157. (40 CFR 51, Subpart P)
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I1. Background

BART guidance identifies potentially affected sources as those:

e Belonging to one of 26 industry source categories;’

¢ Having the potential to emit (PTE) 250 tons per year or more of any visibility-impairing
pollutant; and

¢ Not in operation prior to August 7, 1962, and in existence on August 7, 1977.

Based on results of a CALPUFF model screening analysis performed by the LDEQ, 28 facilities
in Louisiana were identified as potentially BART-eligible. These facilities were sent letters
indicating that these facilities should perform detailed CALPUFF screening or refined modeling

to evaluate if they impact a Class I area by at least 0.5-deciview or more.

III. BART Air Quality Modeling Approach

One of the air quality modeling approaches in EPA’s BART guidance is an individual source
attribution approach. Specifically, this entails modeling source-specific BART-eligible units and
comparing modeled impacts to the deciview threshold. The modeling approach discussed here is

specifically designed for conducting a source-specific BART refined modeling analysis.

- ‘TV. Class I Areas to Assess

The list of Class I Areas to be included in this refined modeling analysis is presented in Table 1.

All listed Class I Areas are located within the CENRAP South CALPUFF Domain.

(1) fossil fuel-fired steam electric plants of more than 250 MMBtu/hour heat input; (2) coal-cleaning plants
(thermal dryers); (3) Kraft pulp mills; (4) Portland cement plants; (5) primary zinc smelters; (6) iron and steel mill
plants; (7) primary aluminum ore reduction plants; (8) primary copper smelters; (9) municipal incinerators capable
of charging more than 250 tons of refuse per day; (10) hydrofluoric, sulfuric, and nitric acid plants; (11) petroleum
refineries; (12) lime plants; (13) phosphate rock processing plants; (14) coke oven batteries; (15) sulfur recovery
plants; (16) carbon black plants (furnace process); (17) primary lead smelters; (18) fuel conversion plants; (19)
sintering plants; (20) secondary metal production facilities; (21) chemical process plants; (22) fossil fuel-fired
boilers of more than 250 MMBtu/hour heat input; (23) petroleum storage and transfer facilities with capacity
exceeding 300,000 barrels; (24) taconite ore processing facilities; (25) glass fiber processing plants; and (26)
charcoal production facilities.
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Table 1 - Class I Areas Evaluated for BART in the CENRAP South CALPUFF Domain

“lassiFATeal 8| EStatel| AVisibility)Monitoring Site'Namey§
Breton Wilderness Area LA | BRETI
Caney Creek Wilderness Area AR | CACRI

The Addis Facility is located approximately 234 km from Breton Wildemess Area, the closest
Class I Area. There are no other Class I Areas located within 300 km of the Addis Facility. The
next closest Class I Area is Caney Creek Wilderness Area, which is located 518 km from the
facility. For purposes of this BART refined modeling analysis, Sid Richardson will include the

Caney Creek Wilderness Area to determine visibility impacts at this distant Class I Area.

= V. Air Quality Model and Inputs

" According to the final Regional Haze Rule’s BART guidance, a source “can use CALPUFF

5.711a or other appropriate model to predict the visibility impacts from a single source at a Class
I area.” For purposes of this BART refined modeling analysis, Sid Richardson will use
CALPUFF 5.711a.

A. Modeling Domain

Thé CALPUFF refined modeling analysis will be conducted on a subset of the CENRAP
south domain. Sid Richardson will use 6 km grid spacing. The domain will extend at
Jeast 50 km to the east and south of Breton Wilderness Area and at least 50 km to the
north and west of Caney Creek Wilderness Area. Proposed domain extents are as follows
(Lambert Conformal Projection Coordinates):

e SW Corner (1,1): 180.0 km, -1188.0 km

e NX,NY:108, 120

e DX,DY:6km, 6 km
CALPUFF will be applied for three annual simulations spanning the years 2001 through
2003.
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B. CALPUFF System Implementation

There are three main components to the CALPUFF model:

1. Meteorological Data Modeling (CALMET);

2. Dispersion Modeling (CALPUFF); and

3. Post-processing (CALPOST).

Versions of the modeling components that will be used in the source-specific subject-to-

BART refined modeling analysis are presented in Table 2.

Table 2 - CALPUFF Modeling Components

[PROCESSORI (VERSIONI IPEVED
TERREL 3311 030709
CTGCOMP 242 030709
CTGPROC |2.42 030709
MAKEGEO 2.22 030709
CALMMS 2.4 050413
CALMET 5.53A 040716
CALPUFF 5.711A 040716
POSTUTIL 1.3 030402
CALPOST 5.51 030709

C. Meteorological Data Modeling (CALMET)

LDEQ guidance recommends using the 2001-2003 CENRAP-developed CALMET

dataset in source-specific subject-to-BART screening analyses. Because observational
data was not used in the CALMET outputs developed by CENRAP, the prognostic
meteorological dataset from MMS5 was not supplemented with surface or upper air
observations during the CALMET processing. However, in their review of the draft
CENRAP guidelines, both the EPA and Federal Land Managers (FLMs) commented that
observations should be used in refined CALPUFF modeling. Because Sid Richardson is
performing a refined modeling analysis, Sid Richardson will incorporate observational

data during the CALMET processing.

[
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Sid Richardson will obtain the CALMMS dataset from CENRAP for use in creating the
CALMET outputs. The CALMET outputs will consist of 10 vertical layers (11 layer
interfaces). The top interface in the CALMET simulation will be 4,000 meters. Also,
Sid Richardson will process surface, precipitation, and upper air observational data for
use in CALMET. Meteorological stations will be selected from within the CENRAP
south domain. Only those upper air stations in Louisiana, Arkansas and Mississippi that

are within the focused domain will be selected for use in CALMET processing.

. Stack Parameters

Stack parameters required for modeling BART-eligible units are: height of the stack
opening from ground, inside stack diameter, exit gas flow rate, exit gas temperature, base

elevation above sea level, and location coordinates of the stack.

Because the modeling conducted for BART is concerned with long-range transport, not
localized impacts, including the effects of building downwash in the source-specific
subject-to-BART screening analysis is not necessary. However, to conduct a more
refined modeling analysis, the effects of building downwash may be included. Therefore,
Sid Richardson may include the effects of building downwash in this refined modeling

analysis.

. Emissions

Emission rates for the BART analyses follow EPA’s BART guidance. The prioritization
below will be used to identify the highest 24-hour emission rates for the 2001-2003
period.

1. Continuous Emissions Monitoring data;
Facility emissions tests;
Emissions factors;

Permit limits; or lastly,

A

Potential to emit.
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The species that should be modeled and/or emitted in the source-specific subject-to-

BART refined analysis are listed in Table 3.

Table 3 - Specnes Modeled in BART Refined Analys1s

M I ledI IEmlttedI faDr ‘
SO, Yes Yes Computed-gas
SOy Yes No Computed-particle
NO, Yes Yes Computed-gas
HNO; Yes No Computed-gas
NO3 Yes No Computed-particle
PM-fine Yes Yes Computed-particle
PM-coarse Yes Yes Computed-particle

Particle size parameters are entered in the CALPUFF input file for dry deposition of
particles. The default value for “aerosol” species (e.g., SO, NO3, and PM, ) is 0.48 pm
geometric mass mean diameter and 2.0 um geometric standard deviation. Sid Richardson

will use either the default values or site-specific data for the aerosol species.

853




—

| Fe——

[

7 o

r
{

-1 1

—1

-

=~

F. Dispersion Model (CALPUFF)

The CALMET output is used as input to the CALPUFF model, which simulates the
effects of meteorological conditions on the transport and dispersion of pollutants from an
individual source. In general, the default options will be used in the CALPUFF model
for this refined analysis. However, Sid Richardson will employ the puff-splitting option,

which splits puffs that become large over greater transport distances.

Ozone and ammonia concentrations

Ozone (03) and ammonia (NH;3) can be input to CALPUFF as either hourly or monthly
background values. Background hourly O; concentrations will be derived from regional
model simulations obtained from CENRAP. NH; concentrations are assumed to be
temporally and spatially invariant and will be fixed at 3 ppb across the entire domain for

all months.

Receptors

Receptors are locations where model results are calculated and provided in the
CALPUFF output files. Receptor locations will be derived from the National Park
Service (NPS) Class I area receptor database.” The receptors will be kept at the one (1)

km spacing as provided by the NPS.

Outputs

The CALPUFF modeling results will be displayed in units of micrograms per cubic meter

(ug/m®). CALPUFF outputs will be post-processed to determine visibility impacts.

. Post-processing (CALPOST)

Hourly concentration outputs from CALPUFF are processed through POSTUTIL and
CALPOST to determine visibility conditions. POSTUTIL takes the concentration file

output from CALPUFF and recalculates the nitric acid and nitrate partition based on total

3 http://www?2.nature.nps.gov/air/maps/receptors/index.cfm.
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available sulfate and ammonia. CALPOST uses the concentration file processed through
POSTUTIL, along with relative humidity data, to perform visibility calculations. For the
source-specific BART refined modeling analysis, the only modeling results of interest out

of the CALPUFF modeling system are the visibility impacts.

Light Extinction

Light extinction must be computed in order to calculate visibility. CALPOST has seven
(7) methods for computing light extinction. Sid Richardson will use Method 6, which
computes extinction from speciated particulate matter with monthly Class I area-specific
relative humidity adjustment factors. The BART refined analysis will apply relative
humidity correction factors [ARH)s] to sulfate and nitrate concentration outputs from
CALPUFF. Relative humidity correction factors will be obtained from EPA’s “Guidance
for Estimating Natural Visibility Conditions under the Regional Haze Rule.”® The PM, s
concentrations are considered part of the dry light extinction equation and do not have a
humidity adjustment factor. The light extinction equation is the sum of the wet sulfate
and nitrate and dry components (PM,s plus Rayleigh scattering), which is 10 inverse

megameters (Mm'l)

VI. Visibility Impacts

Perceived visibility in deciviews is derived from the light extinction coefficient. The visibility

change related to background is calculated using the modeled and established natural visibility
conditions. For the BART refined modeling analysis, daily visibility will be expressed as a
change in deciviews compared to natural visibility conditions. Natural visibility conditions will
be based on the annual average natural levels of aerosol components at each Class I area, which
are taken from the EPA’s “Guidance for Estimating Natural Visibility Conditions Under the

Regional Haze Rule.”

8 U.S. EPA (September 2003). Regional Haze: Estimating Natural Visibility Conditions Under the Regional Haze
Rule. EPA-454/B-03-005.
7 Tbid.
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Sid Richardson will process the CALPOST visibility impacts in deciviews in a spreadsheet to
calculate the changes in deciviews (del-dv). These del-dv values will be ranked for each of three
years at each Class I area. The 98" percentile 8" highest value) in the sorted table will be
compared to the contribution threshold (e.g., 0.5 dv). If the source passes the refined analysis
because the highest 98" percentile visibility impact is below the contribution threshold of 0.5 dv,
then the source is exempt from further BART requirements. However, if the highest 98™
percentile visibility impact is at or above the contribution threshold of 0.5 dv, then Sid
Richardson will perform a BART engineering analysis, which includes analysis of the change in

visibility due to BART controls.

VIL. Change in Visibility Due to BART Controls

If necessary, Sid Richardson will perform a BART engi'neering analysis and establish BART
emission limits. Following that, additional CALPUFF modeling will be conducted to establish
visibility improvement at Class 1 areas with BART applied. The post-control CALPUFF
simulations will be compared to the pre-control CALPUFF simulation by calculating the change

in visibility over natural conditions between the pre-control and post-control simulations.

VIII. Reporting

 As required, this modeling protocol for refined CALPUFF modeling is being submitted to the

LDEQ for approval. This protocol will also be made available to EPA Region VI personnel,
FLMs (Tim Allen of Fish and Wildlife Service and Judy Logan of Forest Service), and Arkansas

Department of Environmental Quality personnel for their review.

A. Modeling Results Submittal

Sid Richardson will submit a final modeling report detailing the modeling procedures and
results for the source-specific BART refined modeling analysis. Sid Richardson will also
provide an electronic archive that includes the full set of CALPUFF inputs and model
output fields.
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B. Contact Information

Mr. Long Nguyen

Environmental Engineer

Sid Richardson Carbon & Energy
201 Main Street, Suite 3000

Fort Worth, Texas 76102-3131
Phone: 817-390-8604

Email: lbnguyen@sidrich.com

10
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Mr. Chris Colville

Senior Associate, Air Sciences
ENVIRON International Corporation
10333 Richmond Avenue, Suite 910
Houston, TX 77042

Phone: 713-470-2647

Email: ccolville@environcorp.com
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ATTACHMENT A2

CALMET Control File Inputs
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NUSTA Number of upper air stations N.A. 5
NOWSTA Number of over water met stations N.A. 0
IBYR Starting year N.A. 2001 (2002 and 2003 also modeled)
IBMO Starting month N.A. 1
1BDY Starting day N.A. 1
IBHR Starting hour N.A. 1
IBTZ Base time zone N.A. 0
IRLG Length of run N.A. 8760 (2002 - 8760, 2003 - 8748)
IRTYPE Run type (must = 1 to run CALPUFF) 1 1
LCALGRD Compute CALGRID data fields T F
ITEST Stop run after SETUP to do input QA 2 2
PMAP Map Projection UTM LCC
RLATO Latitude (dec. degrees) of projection origin N.A. 40N
RLONO Longitude (dec. degrees) of projection origin N.A. 97TW
XLAT1 Matching paralle!(s) of latitude for projection N.A. 33N
XLAT2 Matching parallel(s) of latitude for projection N.A. 45N
DATUM WGS-G WGS-G
INX Number of X grid cells in meteorological grid N.A. 306
INY Number of Y grid cells in meteorological grid N.A. 246
DGRIDKM Grid spacing, km N.A. 6
XORIGKM Ref. Coordinate of SW corner of grid cell (1,1) N.A. -1008
YORIGKM Ref. Coordinate of SW corner of grid cell (1,1) N.A. -1620
NZ No. of vertical layers N.A. 10
ZFACE Cell face heights in arbitrary vertical grid, m N.A. 8500’40‘80’160’320’640’1200’2000'3000’4
LSAVE Disk output option T T
JIFORMO Type of unformatted output file 1 1
LPRINT Print met fields F F
IPRINF Print intervals 1 1
IUVOUT(NZ) Specify layers of u,v wind components to print NZ*0 NZ*0
IWOUT(NZ) Specify layers of w wind component to print NZ*0 NZ*0
ITOUT(NZ) Specify levels of 3-D temperature field to print NZ*0 NZ*0
LDB Print input met data and variables. F F
NN1 First time step for debug data and variables 1 1
NN2 Last time step for debug data to be printed 1 1
I0UTD Control variable for writing test/debug wind fields 0 0
NZPRN2 Number of levels starting at surface to print 1 0
IPRO Print interpolated wind components 0 0
IPR1 Print terrain adjusted surface wind components 0 0
IPR2 Print initial divergence fields 0 0
IPR3 Print final wind speed and direction 0 0
IPR4 Print final divergence fields 0 0
IPRS Print winds after kinematic effects 0 0
IPR6 Print winds af